Mechanisms of aortic and cardiac dysfunction in uremic mice with aortic calcification.
Chronic renal failure (CRF) is associated with cardiac dysfunction and increased aortic stiffness. The mechanisms involved are not clearly understood. We examined changes over time in cardiac and aortic function in a murine CRF model. Eight-week-old mice were randomly assigned to 1 of 4 groups: wild-type non-CRF, wild-type CRF, apolipoprotein E knockout non-CRF, and apolipoprotein E knockout CRF. Echocardiography was performed and blood samples were taken at baseline and after 6 and 10 weeks of CRF. Vascular reactivity and adhesion molecule expression were studied after 6 and 10 weeks of CRF. Left ventricular hypertrophy, altered left ventricular relaxation, and increased aortic stiffness were observed after 6 weeks of CRF and persisted after 10 weeks. The 4 groups of mice did not significantly differ in terms of arterial blood pressure and aortic structure. The degree of vascular calcification and serum total cholesterol concentration were higher in the CRF groups than in the non-CRF groups. These changes, however, could not explain the cardiac and vascular differences seen in the 2 CRF groups. In contrast, alterations in vascular reactivity, the upregulation of adhesion molecule expression, and CRF status were significantly associated with these changes. In a mouse model of CRF, left ventricular hypertrophy, cardiac diastolic dysfunction, and increased aortic stiffness were not related to structural changes in the aorta (including aortic calcification) or high serum cholesterol levels. However, cardiac and aortic abnormalities were associated with the extent of subendothelial dysfunction and the severity of CRF.